Proteolytic processing of Caenorhabditis elegans SQT-1 cuticle collagen is inhibited in right roller mutants whereas cross-linking is inhibited in left roller mutants.
The sqt-1 gene encodes a C. elegans cuticle collagen that when defective can cause dramatic alterations of organismal morphology. Specific antisera were used to examine the assembly of wild-type and mutant SQT-1 in the cuticle. Wild-type SQT-1 chains associate into dimer, tetramer, and higher oligomers that are cross-linked by non-reducible, presumably tyrosine-derived, covalent bonds. The SQT-1 pattern differs from the bulk of cuticle collagens which are found in trimer and larger forms. sqt-1 mutations that cause left-handed helical twisting of animals remove a conserved carboxyl-domain cysteine and inhibit formation of these non-reducible bonds. SQT-1 monomers accumulate and novel trimer-sized products form. A conserved tyrosine immediately adjacent to the affected cysteine suggests that disulfide bond formation is required for this tyrosine to form a cross-link. sqt-1 mutations that cause right-handed helical twisting affect conserved arginines in a predicted cleavage site for a subtilisin-like protease. These mutant SQT-1 molecules retain residues on the amino side of the predicted cleavage site and are larger than wild-type by the amount expected if cleavage failed to occur. The conservation of this site in all nematode cuticle collagens indicates that they are all synthesized as procollagens that are processed by subtilisin-like proteases.